Human macrophage colony-stimulating factor inhibits bone resorption by osteoclasts disaggregated from rat bone.
Colony stimulating factors (CSFs) regulate the survival, proliferation and differentiation of haemopoietic progenitor cells, as well as the functional activity of mature cells. Because the osteoclast is derived from haemopoietic tissue, and because osteoblastic cells produce CSFs, we tested the effects of several CSFs on bone resorption by osteoclasts disaggregated from neonatal rat long bone. We found that recombinant macrophage (M)-CSF was a potent inhibitor of bone resorption, causing significant inhibition at concentrations similar to those required to support the growth of macrophage colonies in agar. Unlike other inhibitors of osteoclastic resorption, M-CSF did not alter cytoplasmic motility in time-lapse recordings, suggesting that M-CSF may inhibit osteoclasts through a different transduction mechanism. None of the remaining cytokines tested (granulocyte-macrophage CSF, interleukin 3, interleukin 6, or interferon gamma) influenced bone resorption. M-CSF production may be a mechanism by which osteoblastic cells, which produce M-CSF, may regulate osteoclastic function. Alternatively, inhibition of osteoclastic resorption by a CSF that is responsible for amplification of the macrophage compartment may reflect a close lineage relationship between mononuclear phagocytes, in which M-CSF induces a diversion of lineage resources away from osteoclastic function.